Tp53 is a central regulator of cellular responses to stress and one of the most frequently mutated genes in human cancers. P53 is activated by a myriad of stress signals and drives specific cellular responses depending on stress nature, cell type and cellular context. Additionally to its classical functions in regulating cell cycle arrest, apoptosis and senescence, newly described non-canonical functions of p53 are increasingly coming under the spotlight as important functions not only for its role as a tumour suppressor but also for its non-cancer associated activities. Drosophila melanogaster is a valuable model to study multiple aspects of normal animal physiology, stress response and disease. In this review, we discuss the contribution of Drosophila studies to the current knowledge on p53 and highlight recent evidences pointing to p53 novel roles in promoting tissue homeostasis and metabolic adaptation.
Introduction
The p53 transcription factor is a central regulator of cellular responses to stress and a major tumour suppressor gene in humans with more than 50% of all human cancers showing alterations in p53 signalling. Consistent with its function as a tumour suppressor, germline mutation of Tp53 is associated with the hereditary Li-Fraumeni syndrome, characterized by early onset of tumourigenesis, and p53 knockout mice are highly prone to develop spontaneous and damageinduced tumours (Kastenhuber and Lowe, 2017) . The p53 signalling pathway is activated in response to diverse stress signals ranging from DNA damage, hypoxia, oncogene activation and nutrient deprivation. Among p53 most studied functions are its capacity to delay the cell cycle, repair DNA lesions and induce apoptosis, all of these functions being largely mediated through direct transcriptional regulation of specific target genes (Kastenhuber and Lowe, 2017) . Alongside with its role as the 'guardian of the genome', more recent work has brought new insights to p53 nexus with other cellular processes that might be important not only for its role as a tumour suppressor but also for noncancer-associated functions of p53.
The single Drosophila orthologue of mammalian p53 (Dmp53) shares significant structural and functional features with human p53 ( Fig. 1; Brodsky et al., 2000; Jin et al., 2000; Ollmann et al., 2000) . Besides its conserved function in regulating apoptosis upon DNA damage, Dmp53 has been proved to be essential for tissue and metabolic homeostasis (Barrio et al., 2014; Mesquita et al., 2010a; Wells and Johnston, 2012) . Upon tissue damage, Dmp53 regulates compensatory cell proliferation resulting in tissues and structures with normal size and pattern (Dichtel-Danjoy et al., 2013; Wells et al., 2006) . In addition, Dmp53 has been involved in cell competition, a process by which cells with a growth disadvantage are eliminated from the tissue during development (De La Cova et al., 2014) . Some of these novel functions of Drosophila p53 are conserved in vertebrates (Bondar and Medzhitov, 2010; Zhang et al., 2017) . This review summarizes the contribution of Drosophila studies to the current knowledge on p53 and highlights differences and similarities in the way p53 is regulated between mammals and Drosophila. Moreover, we describe various functions of p53 that are important for tissue homeostasis and tumour suppression and discuss recent evidences for a role of p53 in enabling metabolic adaptation and organismal survival upon nutrient stress (Barrio et al., 2014) .
Gene structure and function of p53 family
In mammals, p53 belongs to a gene family comprising two other members, p63 and p73, all showing a high degree of structural and functional similarity (Murray-Zmijewski et al., 2006) . Although these last two members were more recently identified, a p63/p73-like gene is in fact considered to be the common ancestor of the p53-family (Murray-Zmijewski et al., 2006) . Distinct phenotypes of knockout mice
